A method to rank order water soluble compounds according to their toxicity using Caenorhabditis elegans, a Complex Object Parametric Analyzer and Sorter, and axenic liquid media.
Complex Object Parametric Analyzer and Sorter (COPAS) parameters Time of Flight (TOF) and Extinction (EXT) were utilized to assess growth and development in Caenorhabditis elegans exposed to (in order of decreasing toxicity) sodium arsenite, sodium fluoride, caffeine, valproic acid, sodium borate or DMSO in C. elegans Habitation Medium (CeHM) for 72h. Using multivariate statistical modeling and unique sub sampling procedures mean p-value ratios were calculated for each compound. Comparison of mean p-value ratios and/or the percent change in mean-p value ratios to controls were utilized to assess test compound toxicity. Using this assay 5 of the 6 compounds tested (83.3%) were correctly ranked according to their toxicity based on oral rat LD50 data. Test compounds were ranked from most toxic to least toxic as follows: sodium arsenite, sodium fluoride, sodium borate, valproic acid, caffeine and DMSO. Sodium borate was found to be more toxic than caffeine and valproic acid in this bioassay. This study suggests that axenic liquid culture may be used to expose large numbers of nematodes to water soluble toxicants and the COPAS parameters TOF and EXT may be used as functional biomarkers to assess a toxin's effect on growth and development in C. elegans.